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(57)Abstract 

PURPOSE: To greatly reduce the peak pressure at the 
time of relief and improve the durability of a hydraulic 
apparatus by outputting to a set pressure changer the 
setting signal of second set pressure which is higher 
than first set pressure after a specific time after a 
controller has inputted the signal of the first set 
pressure from a discharge pressure detector. 
CONSTITUTION: As compared with the old system, a 
controller, a push button and an element relating to a 
cutoff valve are omitted, and a cutoff release switch 17, 
a discharge pressure detector 1 8, a monitor 1 9 and a 
controller 20 are added. The controller 20 inputs a 
discharge signal Ri from the discharge pressure detector 
18, work mode signals of heavy digging work, digging 
work or the like from the monitor 19 and a cutoff release 
signal IC from the outoff release switch 1 7, and outputs 
a reduced torque signal Io or a regulation torque signal Ii 
to the solenoid 10a of a torque variable valve 10, a 
pressure rise signal IR to the solenoid of a solenoid type 
opening/closing valve 13. As a result, the durability of a hydraulic apparatus is improved by 
reducing peak pressure at the time of relief, and at the same time work environment is improved 
by reducing noise. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The automatic sequential pressure-up system of the hydraulic circuit characterized by 
consisting of a set-pressure means for switching switched to the set pressure of the high- 
tension side one by one after detecting that the relief operating time detector which detects the 
time amount to which the relief valve set as two or more steps and this relief valve relieved the 
maximum high pressure of a hydraulic circuit continuously in the predetermined set pressure, and 
this relief operating time detector carried out predetermined time relief by the set pressure of 
the low-tension side. 

[Claim 2] The variable-capacity mold hydraulic pump for driving an actuator, and the capacity 
control unit of this hydraulic pump, So that it may become the monotonically decreasing function 
it is uniquely decided to the discharge pressure of the hydraulic pump detected by the source of 
control pressure of this capacity control unit, the discharge-pressure detector of said hydraulic 
pump, and this discharge-pressure detector that the capacity of a hydraulic pump will be The 
absorption torque control valve which decompresses former ** of said source of control 
pressure, and is supplied to said capacity control unit, In the control unit of a hydraulic circuit 
which consists of the two-step relief valve which sets the maximum high pressure of said 
hydraulic pump as two steps, a set-pressure change-over machine of this two-step relief valve, 
and a controller which controls the change-over signal which supplies this set-pressure change- 
over machine Said controller is the automatic sequential pressure-up system of the hydraulic 
circuit characterized by outputting the second set-pressure setting signal higher than the first 
set pressure in a set-pressure change-over vessel after predetermined time after inputting the 
first set-pressure signal from a discharge-pressure detector. 

[Claim 3] The variable-capacity mold hydraulic pump for driving an actuator, and the capacity 
control unit of this hydraulic pump, In the source of control pressure of this capacity control 
unit, the discharge-pressure detector of said hydraulic pump, and a predetermined absorption 
torque signal The first absorption torque curve as which the capacity of a hydraulic pump is 
uniquely decided to the discharge pressure of the hydraulic pump detected by this discharge- 
pressure detector serves as a monotonically decreasing function, capacity [ in / to the same 
discharge pressure of a hydraulic pump / by switching said predetermined absorption torque 
signal / said first absorption torque curve ] — the specified quantity — by small capacity So 
that the second absorption torque curve decided uniquely may serve as a monotonically 
decreasing function The absorption torque control valve which decompresses former ** of said 
source of control pressure, and is supplied to said capacity control unit. The two-step relief 
valve which sets the highest set pressure of said hydraulic pump as two steps, and the set- 
pressure change-over machine of this two-step relief valve. In the control unit of a hydraulic 
circuit which consists of a controller which controls the change-over signal supplied to the 
solenoid of said absorption torque control valve, and the set-pressure change-over machine of a 
two-step relief valve When the pressure signal below the first highest set pressure is inputted 
from a discharge-pressure detector, while said controller switches the convention absorption 
torque signal describing said first absorption torque curve to the reduction absorption torque 
signal describing the second absorption torque curve The automatic sequential pressure-up 
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system of the hydraulic circuit characterized by outputting the second set-pressure setting 
signal higher than the first set pressure in a set-pressure change-over vessel from this 
controller after predetermined time when the pressure signal of the first set pressure is inputted. 

[Claim 4] The automatic sequential pressure-up system of the hydraulic circuit of claim 3 
characterized by canceling a reduction absorption torque signal of this controller to the solenoid 
of said absorption torque control valve, and outputting a convention absorption torque signal 
while said controller has inputted the discharge signal from the canceling switch for canceling 
said reduction absorption torque signal and making it return to a convention absorption torque 
signal, and this canceling switch. 

[Claim 5] Said monotonically decreasing function is the automatic sequential pressure-up system 
of the hydraulic circuit of claim 2 with the fixed product of the capacity of a hydraulic pump, and 
the discharge pressure of a hydraulic pump. 

[Claim 6] Said two monotonically decreasing functions are the automatic sequential pressure-up 
system of the hydraulic circuit of claim 3 with the fixed product of the capacity of a hydraulic 
circuit, and the discharge pressure of a hydraulic pump. 

[Claim 7] The automatic sequential pressure-up system of the hydraulic circuit of claim 2 which 
decompresses former ** of said source of control pressure, and is supplied to said capacity 
control unit so that the horsepower curve it is decided uniquely that the amount of discharge 
flow of a hydraulic pump will be may serve as a monotonically decreasing function to the 
discharge pressure of the hydraulic pump detected by said discharge-pressure detector. 
[Claim 8] In the predetermined absorption torque signal supplied to the solenoid of the 
absorption torque control valve of said hydraulic pump The first horsepower curve as which the 
amount of discharge flow is decided uniquely serves as a monotonically decreasing function to 
the discharge pressure of said hydraulic pump, the amount [ in / to the same discharge pressure 
of a hydraulic pump / by switching said predetermined absorption torque signal / said first 
horsepower curve ] of discharge flow — the specified quantity — in the small amount of 
discharge flow The automatic sequential pressure-up system of the hydraulic circuit of claim 3 
which decompresses former ** of said source of control pressure, and is supplied to said 
capacity control unit so that the second horsepower curve decided uniquely may serve as a 
monotonically decreasing function. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention makes a relief valve relieve by the first set pressure first, 
when an overload acts on an actuator during an activity. When an overload acts on an actuator 
during an activity especially about the automatic sequential pressure-up system of the hydraulic 
circuit makes it relieve by the second set pressure higher than the first set pressure, and it was 
made to decrease the peak pressure at the time of relief after predetermined time, By making it 
relieve, since oil pressure energy is decreased as it makes a relief valve relieve by the first set 
pressure first, and it is made to relieve by the second set pressure higher than the first set 
pressure, since the discharge quantity of a hydraulic pump is decreased after predetermined time 
It is related with the automatic sequential pressure-up system of the hydraulic circuit decreases 
the peak pressure at the time of relief, and it was made to raise the endurance of the hydraulic 
equipment. 
[0002] 

[Description of the Prior Art] Drawing in which drawing 5 - drawing 9 being drawings showing a 
Prior art, and showing the control circuit of a hydraulic excavator [ in / in drawing 5 / a Prior art 
(Japanese Patent Application No. 4-40519) ], Drawing showing the relation of the discharge 
pressure of a hydraulic pump and capacity, [ in / in drawing 6 / the control circuit of drawing 5 ] 
Drawing showing the discharge pressure of a hydraulic pump and the relation of the amount of 
discharge flow to the control circuit of drawing 5 , drawing showing the relation between the 
discharge pressure of the hydraulic pump at the time of a sudden load operation^ in V in drawin g 
8 / the control circuit of drawing 5 ] and pump capacity, and drawing 9 are drawings showing 
aging of the discharge pressure of the hydraulic pump in drawing 8 . [ drawing 7 ] 
[0003] next, it can set to drawing 5 — control circuit ****** explanation is given. The control 
pressure pump which drives an actuation valve for the variable-capacity mold hydraulic pump 
which drives 1 with an engine and drives 2 with an engine 1, the boom cylinder whose 3 is one of 
the actuators, and 4 to control a boom cylinder 3, the two-step relief valve as which 5 specifies 
the peak price of the discharge pressure of a hydraulic pump 2, and 5a in the cylinder for setting 
pressure of the two-step relief valve 5, and drives 6 with an engine 1, and 7 are the relief valves 
for holding the discharge pressure of the control pressure pump 6 uniformly Moreover, as for a 
power source, and 13 and 14, for the cut off valve as which the hydraulic-pump capacity control 
unit with which 8 consists of servo-valve 8a and servo-cylinder 8b, and 9 specify the peak price 
of the discharge pressure of a hydraulic pump 2 before the two-step relief valve 5 operates, the 
solenoid by which the absorption torque control valve of a hydraulic pump 2 and 10a change the 
absorption torque of the absorption torque control valve 10 according to the input signal in 10, 
and 11, the push button for a digging force rise and 12 are [ a solenoid type closing motion valve 
and 15 ] tanks. 

[0004] Drawing 6 and drawing 7 explain an activity in case a slow load acts in said Prior art 
Since the electrical potential difference of a power source 12 is not impressed to the solenoid of 
the solenoid type closing motion valves 13 and 14 when a hydraulic excavator carries out the 
usual excavation work according to the regular digging force, the solenoid type closing motion 
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valves 13 and 14 are operated in each b location, therefore, controlling agency ** PC uniformly 
held by the relief valve 7 of the control pressure pump 6 the two-step relief valve 5 and a cut off 
valve 9 — since each cylinder 5a and 9b for setting pressure is not supplied, while five is set as 
the two-step relief valvePI (for example, 325kg/cm2) — cut off valve nine P1 It switches to b 
location by low cut-off **, and the discharge pressure of a hydraulic pump is cut off. 
[0005] Moreover, controlling agency ** PC by which said control pressure pump 6 was held 
uniformly By the absorption torque control valve 10 With the discharge pressure P of a hydraulic 
pump 2, and the setting signal from the absorption torque setter which is not illustrated in the 
controller 16 outputted to solenoid 10a As shown in drawing 6 , it is the absorption torque T1 (if 
the proper volume of a hydraulic pump and T are made into the absorption torque of a hydraulic 
pump and k is made into a proportionality constant for the discharge pressure of a pump, and V, 
P) of a hydraulic pump 2. It decompresses so that T=kPV may become fixed, and it acts on the 
pilot cylinder of servo-valve 8a of the capacity control device 8 of a hydraulic pump 2 through a 
cut off valve 9. Therefore, controlling agency ** PC of the control pressure pump 6 which servo- 
valve 8a is operated according to the pilot pressure which acts on this pilot cylinder, and is 
decompressed according to the control input of this servo-valve 8a Servo-cylinder 8b is 
supplied and the capacity of a hydraulic pump 2 is controlled. 

[0006] Moreover, according to the sum of the bottom fluid pressure of this cut off valve 9, and 
the discharge pressure of a hydraulic pump 2, a cut off valve 9 decompresses the output 
pressure of the absorption torque control valve 10, and supplies it to the pilot cylinder of servo- 
valve 8a of the capacity control device 8 of a hydraulic pump 2. Therefore, if the pump discharge 
pressure P rises on the pump discharge-pressure P-pump capacity V curve shown in drawing 6 
Absorption torque T1 of a hydraulic pump It is controlled along with a curve and the discharge 
pressure P of a hydraulic pump is the set pressure P1 of the two-step relief valve 5. If 
somewhat low cut-off ** is reached a cut off valve 9 — b location — switching — the cut-off 
of a discharge pressure P — acting — the two-step relief valve 5 — set pressure P1 up to — 
oil pressure shovel working is performed in the condition of having gone up. 
[0007] moreover, absorption torque T=kPV= of said hydraulic pump 2 — if both sides are 
multiplied by engine-speed N in fixed relational expression — TN=kPVN= — regularity — 
although relational expression is obtained, since TN=HP is the absorption horsepower of a 
hydraulic pump and VN=Q is the amount of discharge flow of a hydraulic pump, if K is made into 
a constant — HP=KP-Q= — regularity — relational expression is obtained. Namely, P-Q = it 
becomes fixed and the relation between P and Q is also the absorption torque T1 of the 
hydraulic pump of drawing 6 . It is HP1 to drawing 7 similarly. It becomes a hyperbola as shown. 
[0008] Next, since the electrical potential difference of a power source 12 will be impressed to 
the solenoid of the set-pressure change-over machine 13 and the cut-off change-over machine 
14 while pushing this push button 1 1 if the push button 1 1 in drawing 5 is pushed when an 
operator wants to raise the digging force during the excavation work by the hydraulic excavator, 
the solenoid type closing motion valves 13 and 14 are operated in each a location, therefore, 
controlling agency ** PC uniformly held by the relief valve 7 of the control pressure pump 6 the 
two-step relief valve 5 and a cut off valve 9 — in order to supply each cylinder 5a and 9b for 
setting pressure, while the set pressure of the two-step relief valve 5 goes up from P1 (for 
example, 325kg/cm2) to P2 (for example, 350kg/cm2), a cut off valve 9 switches to a location 
through spring 9c, and a cut-off function is canceled. 

[0009] Moreover, controlling agency ** PC by which said control pressure pump 6 was held 
uniformly By the absorption torque control valve 10 With the discharge pressure P of a hydraulic 
pump 2, and the setting signal from the absorption torque setter which is not illustrated in the 
controller 16 outputted to solenoid 10a Absorption torque T2 of the hydraulic pump 2 as shown 
in drawing 6 In order to decompress so that it may become fixed, and to act on the pilot cylinder 
of servo-valve 8a of the capacity control device 8 of a hydraulic pump 2 through a cut off valve 
9, Controlling agency ** PC of the control pressure pump 6 which servo-valve 8a is operated 
according to the pilot pressure which acts on this pilot cylinder, and is decompressed according 
to the control input of this servo-valve 8a Servo-cylinder 8b is supplied and the capacity of a 
hydraulic pump 2 is controlled. 
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[0010] thus — if a cut off valve 9 switches to a location by pushing a push button 1 1 in order 
that an operator may raise the digging force, while the cut-off function of a cut off valve 9 will 
be canceled — the set pressure of the two-step relief valve 5 — P1 from — P2 up to — the 
pump discharge-pressure P-pump capacity V curve top shown in drawing 6 since it goes up — 
set pressure P2 up to — it is controlled so that the absorption torque T2 (= kPV) of a hydraulic 
pump becomes fixed. Moreover, the discharge pressure P of a hydraulic pump and the relation of 
the amount Q of discharge flow are also the absorption torque T2 of the hydraulic pump of 
drawing 6 . It is HP2 to drawing 7 similarly. It becomes a hyperbola as shown. Therefore, since 
the torque proportional to the area of the slash section in drawing 6 or the horsepower 
proportional to the area of the slash section in drawing 7 increases while pushing the push 
button 1 1, for example, if a push button 1 1 is pushed in excavation work, the discharge pressure 
P (digging force) in all the range of the discharge quantity Q of a hydraulic pump (activity 
machine rate) is raised, and improvement in working capacity can be aimed at. 
[0011] 

[Problem(s) to be Solved by the Invention] However, since the horsepower in the shadow area in 
drawing 7 becomes usable and the activity machine force can be raised in the activity machine 
rate whole region in said Prior art, while can do working efficiency — the set 

pressure of a relief valve — P1 from — P2 Since it is switched A sudden load acts in an activity 
[ in / in the discharge quantity Q of a hydraulic pump / the large (a digging rate is early) range ], 
and it is a set pressure P2. When relieving, while big peak pressure occurs and reducing the life 
of the hydraulic equipment, there was a problem which the noise also becomes [ problem ] large 
and worsens an operator's work environment If this is explained about drawing 8 , when the 
pump capacity V will work between the greatest Q&As, When it collides with a stone with the big 
bucket of a hydraulic excavator and a rapid overload acts, the hydraulic-pump capacity V is the 
absorption torque curve T2. It does not move to N point from an A point through a top. For the 
hydraulic-pump capacity V, a pressure is P2 from an A point with the maximum capacity of Q 
points. After going up to L points, and going up to M peak pressure, relieving by the two-step 
relief valve 5, it comes to move to N point. That is, in order for a hydraulic pump 2 to be 
maximum capacity and to relieve in the state of the maximum discharge pressure (the maximum 
energy state), it is peak pressure P3. It became large and the above problems had occurred. In 
addition, drawing 9 is drawing showing aging while moving to N point, after the discharge pressure 
P of the hydraulic pump 2 in drawing 8 rises to peak pressure P3 (M points). 
[0012] 

[Means for Solving the Problem] It is what was made in order that this invention might solve the 
technical problem in said Prior art. The relief operating time detector which detects the time 
amount to which the relief valve set as two or more steps and this relief valve relieved the 
maximum high pressure of a hydraulic circuit continuously in the predetermined set pressure, 
The variable-capacity mold hydraulic pump for constituting from a set-pressure means for 
switching switched to the set pressure of a high tension side one by one, and driving an actuator 
especially, after detecting that this relief operating time detector carried out predetermined time 
relief by the set pressure of the low-tension side, The capacity control unit of this hydraulic 
pump, and the source of control pressure of this capacity control unit, So that it may become 
the monotonically decreasing function it is uniquely decided to the discharge pressure of the 
hydraulic pump detected by the discharge-pressure detector and this discharge-pressure 
detector of said hydraulic pump that the capacity of a hydraulic pump will be The absorption 
torque control valve which decompresses former ** of said source of control pressure, and is 
supplied to said capacity control unit, In the control unit of a hydraulic circuit which consists of 
the two-step relief valve which sets the maximum high pressure of said hydraulic pump as two 
steps, a set-pressure change-over machine of this two-step relief valve, and a controller which 
controls the change-over signal which supplies this set-pressure change-over machine After 
said controller inputted the first set-pressure signal from the discharge-pressure detector, it 
was constituted after predetermined time so that the second set-pressure setting signal higher 
than the first set pressure might be outputted to a set-pressure change-over machine. Relation 
with the fixed product of the capacity of a hydraulic pump and the discharge pressure of a 
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hydraulic pump is sufficient as said monotonically decreasing function. 
[0013] Moreover, the variable-capacity mold hydraulic pump for driving an actuator and the 
capacity control unit of this hydraulic pump, In the source of control pressure of this capacity 
control unit the discharge-pressure detector of said hydraulic pump, and a predetermined 
absorption torque signal The first absorption torque curve as which the capacity of a hydraulic 
pump is uniquely decided to the discharge pressure of the hydraulic pump detected by this 
discharge-pressure detector serves as a monotonically decreasing function, capacity [ in / to 
the same discharge pressure of a hydraulic pump / by switching said predetermined absorption 
torque signal / said first absorption torque curve ] — the specified quantity — by small capacity 
So that the second absorption torque curve decided uniquely may serve as a monotonically 
decreasing function The absorption torque control valve which decompresses former ** of said 
source of control pressure, and is supplied to said capacity control unit, The two-step relief 
valve which sets the highest set pressure of said hydraulic pump as two steps, and the set- 
pressure change-over machine of this two-step relief valve, In the control unit of a hydraulic 
circuit which consists of a controller which controls the change-over signal supplied to the 
solenoid of said absorption torque control valve, and the set-pressure change-over machine of a 
two-step relief valve When the pressure signal below the first highest set pressure is inputted 
from a discharge-pressure detector, while said controller switches the convention absorption 
torque signal describing said first absorption torque curve to the reduction absorption torque 
signal describing the second absorption torque curve When the pressure signal of the first set 
pressure was inputted, it constituted so that the second set-pressure setting signal higher than 
the first set pressure might be outputted to a set-pressure change-over machine from this 
controller after predetermined time. Relation with the fixed product of the capacity of a hydraulic 
pump and the discharge pressure of a hydraulic pump is sufficient as said each two 
monotonically decreasing functions. 

[0014] While said controller has inputted the discharge signal from the canceling switch for 
canceling said reduction absorption torque signal and making it return to a convention absorption 
torque signal, and this canceling switch, you may constitute so that a reduction absorption 
torque signal may be canceled of this controller to the solenoid of said absorption torque control 
valve and a convention absorption torque signal may be outputted. 

[0015] So that the horsepower curve it is decided uniquely that the amount of discharge flow of 
a hydraulic pump will be may serve as a monotonically decreasing function to the discharge 
pressure of the hydraulic pump detected by said discharge-pressure detector Moreover, it sets . 
to the predetermined absorption torque signal supplied to the solenoid of the absorption torque 
control valve of said hydraulic pump. The first horsepower curve as which the amount of 
discharge flow is decided uniquely serves as a monotonically decreasing function to the 
discharge pressure of said hydraulic pump, the amount [ in / to the same discharge pressure of a 
hydraulic pump / by switching said predetermined absorption torque signal / said first 
horsepower curve ] of discharge flow — the specified quantity — you may constitute from a 
small amount of discharge flow so that the second horsepower curve decided uniquely may serve 
as a monotonically decreasing function. 
[0016] 

[Function] Next, an operation of said configuration is explained. If an overload acts on an 
actuator during an activity, after relieving a relief valve by the first set pressure of the low- 
tension side, it will be first relieved by the second set pressure higher than this first set pressure 
after predetermined time. Since it relieves by the set pressure of the high-tension side one by 
one when a set pressure is three or more steps, compared with the time of relieving by the 
highest set pressure at once, the peak pressure at the time of relief can be decreased sharply. 
Since the second set-pressure signal higher than this first set pressure is outputted to a set- 
pressure change-over machine and it was made to carry out the pressure up of the set pressure 
of a two-step relief valve after predetermined time after the controller inputted the first set- 
pressure signal from the discharge-pressure detector of a hydraulic pump especially When an 
overload acts on an actuator during an activity, while carrying out predetermined time relief by 
the first set pressure with a lower two-step relief valve, so that the capacity of a hydraulic pump 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran.web_cgi.ejje 



05/03/09 




5/8 ^— v 



may serve as a monotonically decreasing function to a discharge pressure Since it is controlled 
by the absorption torque control valve which decompresses former ** of the source of control 
pressure, and is supplied to a capacity control unit, hydraulic pumps decrease in number in said 
predetermined time to the capacity corresponding to the first set pressure in a monotonically 
decreasing function. Therefore, rather than the second set pressure, even if it goes up to the 
first set pressure momentarily while it has been a large capacity while a hydraulic pump is 
working, when a rapid overload acts on a hydraulic pump, and it starts relief, since the oil 
pressure energy relieved since it is low voltage is decreasing, the first set pressure can stop 
peak pressure small. Moreover, after starting relief, even if it goes up to the first set pressure, 
and it raises a relief set pressure from it from the first set pressure to the second high-pressure 
set pressure after predetermined time, while the oil pressure energy relieved since the capacity 
of a hydraulic pump is decreasing is decreasing, since the time rate of change of a pressure up is 
small, peak pressure when the pressure up of the two-step relief valve is carried out to the 
second set pressure can be decreased. 

[0017] Or when a controller inputs the pressure signal of the first less than set pressure from 
the discharge-pressure detector of a hydraulic pump, While outputting the reduction absorption 
torque signal switched to the second absorption torque curve smaller than the first absorption 
torque curve drawn on the discharge-pressure-capacity coordinate of a hydraulic pump from a 
controller to the solenoid of an absorption torque control valve When a controller inputs the first 
set-pressure signal from a discharge-pressure detector, after predetermined time, the second 
set-pressure signal higher than the first set pressure is outputted to a set-pressure change- 
over machine from this controller, and the pressure up of the set pressure of a two-step relief 
valve is carried out 

[0018] Therefore, when an overload acts on an actuator during an activity, while being switched 
to the second absorption torque curve smaller than the absorption torr KURUKU curve of 
absorption TO first on the discharge-pressure-capacity curve of a hydraulic pump by the 
absorption torque control valve from the pressure of the first less than set pressure and carrying 
out predetermined time relief by the first set pressure with a lower two-step relief valve, 
hydraulic pumps decrease in number to the capacity corresponding to the first set pressure on 
said second absorption torque curve. 

[0019] Thus, after hydraulic pumps decrease in number to the capacity corresponding to the first 
set pressure in the second absorption torque curve, even if it raises a relief set pressure from it 
from the first set pressure to the second high-pressure set pressure By the capacity 
corresponding to the first set pressure in the first absorption torque curve with a larger capacity 
of a hydraulic pump than the second absorption torque curve Peak pressure when the oil 
pressure energy relieved compared with the case where a relief set pressure is raised, to the 
second high-pressure set pressure will decrease more and the pressure up of the two-step relief 
valve is carried out to the second set pressure by the first set pressure to it can be decreased 
more. In addition, generally said each monotonically decreasing function is set as the relation 
which the product of the capacity of a hydraulic pump and a discharge pressure approximated to 
regularity or it. 

[0020] Moreover, the canceling switch for canceling said reduction absorption torque signal and 
making it return to a convention absorption torque signal. If it constitutes so that a reduction 
absorption torque signal may be canceled of this controller to the solenoid of said absorption 
torque control valve and a convention absorption torque signal may be outputted while said 
controller has inputted the discharge signal from this canceling switch It can work by the second 
set pressure on the first absorption torque curve with a canceling switch to work gathering 
speed to a slight degree, when having relieved by the second set pressure on said second 
absorption torque curve by the overload during an activity. 

[0021] If it constitutes so that the horsepower curve it is decided uniquely that the amount of 
discharge flow of a hydraulic pump will be or the first horsepower curve, and the second 
horsepower curve may serve as a monotonically decreasing function to the discharge pressure of 
the hydraulic pump detected by said discharge-pressure detector, the absorption horsepower of 
a hydraulic pump is controllable to a predetermined value like the absorption torque of said 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran„web_cgi.ejje 



05/03/09 




6/8 



hydraulic pump. 
[0022] 

[Example] Hereafter, the example of this invention is explained in full detail by the accompanying 
drawing. Drawing 1 - drawing 4 are drawings showing the example of this invention, the same sign 
is given to said Prior art and a common component, and explanation of the configuration and an 
operation is omitted. Drawing showing the control circuit of a hydraulic excavator [ in / in 
drawing 1 / the example of this invention ], drawing showing the detail of a controller [ in / in 
drawing 2 / the control circuit of drawing 1 ], drawing showing the discharge pressure P of a 
hydraulic pump [ in / in drawing 3 / the control circuit of drawing 1 ] and relation with the pump 
capacity V, and drawing 4 are drawings showing aging of the discharge pressure P of the 
hydraulic pump at the time of acting the sudden load of drawing 3 . 

[0023] Next the oil pressure control circuit in drawing 1 is explained. Drawing 1 is the same as 
drawing 5 except omitting the element of cut-off-valve 9 relation, a push button 1 1 , and a 
controller 16, and adding the cut-off canceling switch 17, the discharge-pressure detector 18, a 
monitor 19, and a controller 20 to the Prior art shown in drawin g 5 . Setting to drawing 1 , a 
controller 20 is the discharge-pressure signal Pi from the discharge-pressure detector 18. 
Activity mode signals, such as heavy excavation work from a monitor 20, and excavation work, 
and cut-off discharge signal IC from the cut-off canceling switch 1 7 It inputs and they are the 
reduction torque signal 10 or the convention torque signal 11 to solenoid 10a of the torque 
adjustable valve 10. It is the pressure-up signal IR to the solenoid of the solenoid type closing 
motion valve 1 3. It outputs. 

[0024] Drawing 2 is drawing showing the detail of a controller 20, 21 is a comparator, and it is the 
discharge-pressure signal Pi from the discharge-pressure detector 1 8. For example, set- 
pressure P2 =350 kg/cm2 It compares and is Pi >=P2. If it becomes, a YES signal "Y" is 
outputted, and when that is not right, NO signal "N" will be outputted. 22 is a timer, and if a YES 
signal "Y" is outputted after [ of Tt = ] 0.5 seconds and NO signal "N" from a comparator 21 is 
inputted after inputting the YES signal "Y" from a comparator 21 for example, it will be reset, if 
23 is a switch and the YES signal "Y" from a timer 22 is inputted — a power source 24 to the 
two-step relief valve 5 — P2 =350 kg/cm2 Pressure-up signal IR for setting up the time of 
outputting to the solenoid type closing motion valve 13, and the YES signal "Y" from a timer 22 
not inputting — pressure-up signal IR It cuts. 25 is a comparator and is the discharge-pressure 
signal Pi from the discharge-pressure detector 18. For example, P0 =315 kg/cm2 It compares 
and is Pi >=P0. It solves and a YES signal "Y" is outputted. 

[0025] the time of 26 being a switch and inputting the YES signal "Y" of a comparator 25 — the 
reduction torque signal generator 27 to reduction torque signal 10 solenoid 1 0a of the absorption 
torque control valve 10 — outputting — NO signal "N" from a comparator 21, or cut-off 
discharge signal IC from the cut-off canceling switch 1 1 the time of inputting — the convention 
torque signal generator 28 to convention torque signal 11 It outputs to solenoid 10a of the 
absorption torque control valve 1 0. Reduction torque signal 10 which said reduction torque signal 
generator 27 outputs Discharge-pressure signal Pi It inputs. The reduction torque curve TO 
which the product of a discharge pressure P and the pump capacity V shows to drawing 3 = 
convention torque signal 11 which is the value which becomes fixed and the convention torque 
signal generator 28 outputs Discharge-pressure signal Pi It inputs. The convention torque curve 
T1 which the product of a discharge pressure P and the pump capacity V shows to drawing 3 = it 
is the value which becomes fixed. 

[0026] Next, an operation of draw ing 1 and drawing 2 is explained with drawin g 3 . The discharge- 
pressure detector 1 8 detects the discharge pressure P of a hydraulic pump 2, and it is the 
discharge-pressure signal Pi. When it outputs to a controller 20, it is P2 =350 kg/cm2 at a 
comparator 21 . It is compared and a discharge pressure P is 350kg/cm2. While the "N" signal is 
outputted to a timer 22 and a switch 26 as it is low voltage, and resetting a timer 22, it is the 
convention torque signal 11 of a switch 26 to the convention torque signal generator 27. It 
switches so that it may output Therefore, a hydraulic pump 2 is the convention torque curve T1 
in drawin g 3 . It operates in a top. 

[0027] For example, while the oil pressure force of drawin g 3 is carrying out [ the hydraulic pump 
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2 ] excavation work by the maximum pump capacity by the A point when a sudden load acts in a 
stone with a big bucket etc., it is the convention torque curve T1 . It does not reach and relieve 
at D point via a top, but it sets via F points momentarily at a B point and is P1 =325 kg/cm2. 
Relief is started, moreover — F points — a discharge pressure P — PO =315 kg/cm2 the signal 
"Y" which this comparator 25 outputs since it becomes — the reduction torque generator 27 to 
the switch 26 — going — reduction torque signal 10 It is outputted to solenoid 10a of the torque 
adjustable valve 10. Therefore, said discharge pressure P which reached momentarily at the B 
point is set-pressure P1 =325 kg/cm2. It is peak pressure P4, relieving. It moves to J point via 
becoming C point and D point. 

[0028] Since the time amount from said B point to J point is set up fewer than 0.5 seconds, A 
discharge pressure P is set-pressure P1 =325 kg/cm2. 0.5 seconds after reaching, the "Y" signal 
inputs into a switch 23 from a timer 22. It is a controller 20 to the two-step relief valve 5 P2 
=350 kg/cm2 Pressure-up signal IR for setting up If outputted to the solenoid type closing 
motion valve 13 Former ** PC kg/cm2 of the source of control pressure Since cylinder 5a for 
setting pressure of the two-step relief valve 5 is supplied, the two-step relief valve 5 is 
350kg/cm2. It is set up. therefore, drawing 3 — setting — J point to set-pressure P2 =350 
kg/cm2 while relieving by K points — peak pressure PK up to — peak pressure P3 shown in 
drawing 8 since it goes up, it will be in a relief condition by K points after carrying out pressure 
vibration, but oil pressure energy is decreasing when the discharge quantity of a pump falls in 
this condition If it compares, it will become very low peak pressure. [0029] Thus, it is the cut-off 
discharge signal IC to the switch 26 if the cut-off canceling switch 17 is pushed in a relief 
condition by K points, while pushing this cut-off canceling switch 1 7. In order to act, it goes via a 
switch 26 from the convention torque signal generator 28, and it is the convention torque signal 
11. It is outputted to solenoid 10a of the absorption torque control valve 10. Therefore, it sets to 
drawing 3 and is set-pressure P2 =350 kg/cm2. In order to move to E points from K points, 
relieving, it is peak pressure PE. Although it generates, if a bucket will be in flight readiness, a 
digging rate can be gathered and working capacity can be raised. If a hand is lifted from the cut- 
off canceling switch 1 1, it will be set-pressure P2 =350 kg/cm2. K point return and lily froth can 
be reduced from E points, relieving, in addition — although controlled by the relation in which the 
discharge pressure P of a hydraulic pump and a product with the pump capacity V become fixed 
in drawing 3 — this P~V= — you may be the monotonically decreasing function approximated to 
a fixed hyperbola in two or more straight lines. Drawing 4 is the peak pressure P4 in drawing 3 . 
PE It is drawing showing the situation of aging. 

[0030] as mentioned above — the example shown in drawing 1 - drawing 4 — drawing 3 — 
setting — P=P0 the absorption torque of F becoming points to a pump — convention absorption 
torque T1 from — reduction absorption torque TO Although controlled to make it decrease 
Convention absorption torque T1 If same control is performed as, it will be P1 =325 kg/cm2 at G 
points from an A point. It is peak pressure P5, relieving. It moves to D point via H becoming 
points. Pressure-up signal PC P2 =350 kg/cm2 If it moves to E becoming points, it is peak 
pressure PE. It generates. This peak pressure PE Since the oil pressure energy to relieve is 
larger than said example, it is said peak pressure PK. It becomes high, moreover, the discharge 
pressure P of a hydraulic pump — detecting — P-V= — although it is absorption torque T= 
fixed control of the pump which controls the pump capacity V so that it may become fixed — 
the rotational frequency N of a pump 2 — detecting — this rotational frequency signal nickel By 
outputting to a controller 20, it is possible to carry out absorption horsepower HP= fixed control 
of a pump as well as the relation of drawing 6 and drawin g 7 which show a Prior art 
[0031] 

[Effect of the Invention] Since this invention was constituted as above, it has the following 
effectiveness. 

(1) While being able to decrease the peak pressure at the time of relief sharply compared with 
the time of relieving by the highest set pressure at once and raising the endurance of the 
hydraulic equipment since a relief valve switches from the low-tension side to the set pressure 
of the high-tension side for predetermined time of after [ every ] when an overload acts on an 
actuator during an activity, the noise can be reduced and work environment can be raised. 
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(2) When an overload acts on an actuator during an activity especially, after starting relief by the 
first set pressure of a two-step relief valve Since the oil pressure energy relieved even if it 
carries out a pressure up to the second set pressure higher than the first set pressure is 
decreasing after the capacity of a hydraulic pump decreases after predetermined time, while 
decreasing the peak pressure at the time of relief and raising the endurance of the hydraulic 
equipment The effectiveness of reducing the noise and raising work environment is remarkable. 

(3) If specified quantity reduction of the absorption torque or the absorption horsepower of a 
hydraulic pump is carried out from the discharge pressure of the first less than set pressure of a 
two-step relief valve when an overload acts on an actuator during an activity After starting relief 
by the first set pressure of a two-step relief valve, in order that the capacity of a hydraulic pump 
may decrease further after predetermined time, While the oil pressure energy relieved even if it 
carries out a pressure up to the second set pressure higher than the first set pressure will, 
decrease further, decreasing the peak pressure at the time of relief and raising the endurance of 
the hydraulic equipment, the effectiveness of reducing the noise and raising work environment is 
still more remarkable. 

(4) When an overload acts on an actuator during an activity and it has relieved by the second set 
pressure on the first absorption torque curve, the second larger absorption torque curve than an 
absorption horsepower curve, or an absorption horsepower curve If the canceling switch for 
canceling an activity with the first absorption torque curve or absorption horsepower curve is 
operated to work gathering speed to a slight degree During the actuation, since it can work by 
the second set pressure on the second absorption torque curve or an absorption horsepower 
curve, working efficiency can be improved. 



[Translation done.] 
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* NOTICES * 

JPO and NCIP1 are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[ Drawing 1] It is drawing showing the control circuit of the hydraulic excavator in the example of 
this invention. 

[ Drawing 2] It is drawing showing the detail of the controller in the control circuit of drawin g 1 . 
[ Drawing 3] It is drawing showing the relation of the discharge pressure P of a hydraulic pump 
and pump capacity in the control circuit of drawin g 1 . 

[Drawing 4] It is drawing showing aging of the discharge pressure P of the hydraulic pump in 
drawing 3 . 

[Drawin g 5] It is drawing showing the control circuit of the hydraulic excavator in a Prior art 
(Japanese Patent Application No. 4-40519). 

[Drawing 6] It is drawing showing the relation of the discharge pressure of a hydraulic pump and 
capacity in the control circuit of drawing 5 . 

[Drawing 7] It is drawing showing the relation of the discharge pressure of a hydraulic pump and 
pump capacity in the control circuit of drawing 5 . 

[Drawing 8] It is drawing showing the discharge pressure of the hydraulic pump at the time of the 
sudden load operation in the control circuit of d rawing 5 t and the relation of the amount of 
discharge flow. 

[Drawing 9] It is drawing showing aging of the discharge pressure of the hydraulic pump in 
drawing 8 . 

[Description of Notations] 

1 ... Engine 21 25 ... Comparator 

2 ... Variable-capacity mold hydraulic pump 22 ... Timer 

3 ... Boom cylinder 23 26 ... Switch 

4 ... Actuation valve 24 ... Power source 

5...2-step relief valve 27 ... Reduction torque generator 

5a „. Cylinder for setting pressure 28 ... Convention torque generator 

6 ... Control pressure pump 

7 ... Relief valve 

8 ... Capacity control unit 
8a ... Servo valve 

8b ... Servo cylinder 

10 ... Absorption torque control valve 

10a ... Solenoid 

1 2 ... Power source 

13 ... Solenoid type closing motion valve 
15. ..Tank 

17 ... Cut-off canceling switch 

1 8 ... Discharge-pressure detector 

19 ... Controller 

20 ... Monitor 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[ Drawing 1] 




[Drawing 2] 
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[Drawin g 3] 
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[ Drawing 4] 
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[ Drawin g 6] 
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[Drawing 7] 




[Drawing 5] 




[Drawing 8] 
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[Drawing 9] 
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#8 a©/Ho»; H->y>^|cfpffl-r-5&J&. C©/H 
D v V is 'J >yiC#fflTS/W □ y SEEIC^CTiJ— ^ 
#8a*tftfp$n, C©-*-##8 a©{ft^filc<6:i;T 
49 «ESnSKfl!£E#>^6©S5»x£EPc 

>? 8 b icftj&LTttE*^^ 2 ©gfiatiwaisns. 

[0 0 10] C©«k5C, ^U-^ailSSTyT* 

-rs&j&fcffb^^i isjfrj:tfc±t)T*^h* 

7^9*ia<fcfiJC«Dftfc5t. *yb*7#9(5*y 
h*7«IB*<»l8ESn«i:*IC» 5 ©SJ&E 

BPi )5^P« ST±#T-5fcft, H6IC^$nSJlt> 
7*ttfflEP-#>y$fiV(a8±TSttaEPa *T»IEE 
#>7*©KiRh;^T» (=kPV) 
KKWSns. St, jftE^^^ttfflEPttttHkS 
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5 

aicjfc«9i-r5n**tjgiiirr5&». flfttaHMsac* 
(fBEaaao ©^«Hc*tfs!tfflEP (Jaw*) & 

[0011] 

££#©K£E*tPi *5p» fc«o&*.&nsfc 

T>JU-7-r5t^. *2fcl^?E#?S4L-ai&E« 

B 8 C^V»Tgi^-r5i:*>^«gV*{®*©Q- Affl 
L-TV^ 5tl ifiES- a <fc©/Wr y F 

SVttKiRh^^-^T, ±£gTA£*>SN&tC& 
Srr*©Tra:&<. «SE#>:/«SVra:Qja©g*5S:fi 
©S*-C£E*(iA^6P« ©Lj£3n?_k#U -SS 
£#5T»J U-7bfctf Sfc^*EMj££T±#Lft» 

g*#fiT. aog*ttfflffi©«Ji (M*X*)],*-K 

m> tr-^EPi *>*#<fc»3ta 

E©J;5&EE#?8£LTWi:. fcfc, B9«B8(C* 
ttS«&E#>:/2ffli!ttiJEPfl*tf-i'EP> (MjSO 3; 

T±#b&«t:N^stf»i(rr-5ra©s^fts^-rB 

[0 0 12] 

[8B£#fc-rsfc©©#K] *»n«niBtE«<OttfK 

B©gKE£«safci«rfs££#i. zo%±mt 

- 0f5£©R«£EC*^TaRtT'JU-7Lfc^ra««ffl 
f*'J»J-7fP»»IBMWHjgt. dCU'J-^RBflBI 
&W8tfffiE(ll©R£ET?Br£ISIS»J 'J -7 Ltd 
tfcfflLfcft. B*»Ett©t!^fc«»*aR*Effl« 
¥Sfc<fcD«lJfcU HtC 7**»X-*«HW*fc 
©©*T£®SS»E#>7i. C©jftE#>^©«S$( 

w«ttt. c©$fi<af9se©iHfiiEie^. i9e*e^ 

>7©tttBEfcffl8i. £©*BiE«tWBfc.fc>)ttffl3 

ns»E# > ^©ttfflffiic^UTam* >7©&sft<- 

©7cE£»EUT!aegSfflfU8Hlc«|&TS»iK 

WEJSE*>y©gBE*riip&tcia!)rr 
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5 

-5t«t»)«:5ttEH»©«!lW«eiC*^T, WE:3> 

»=tt(ffiw«#*ffl#r*«fciM&i,;fc. me* 

H«E^>BIScttSIE*>^©«St»E#>^©B:WEt 
©«W»-3rc*5H«TfeiV». 
[0 0 13] £ft» 7^aX-*£BI!rt*;fca©oJ 

aMMEtf^i:. r©jtE#>^©$a^fiisa 

t. c:©S««»Kfi©lli«ffliJEfit. MffiitME#>:7© 

©tttBEttmsici: D*&fflsn*i*E#>7©ttaffiic 

»bT«6E#>y©«**t-«WK:**5f5-©K«h 

fmsis r> e t jc«fc D}ftm#>y©fi-a:tflEic 

iWBIiteMWtfcfcSiSfc. ttEM«E«a>5cE«K 

w&±#t. c©r:a*^#©^E«jmst. goes 

JR h *9 MW#<D V U / -f F i-K£±#©g»£ffijj& 

ftSflkEBBOMM&SC&toT. 65En > h n-^tt 
StfflEfcffiSA* Sa-giSIWaEKT©E*m#* A* 
Lftfc#, MEff-©ft«hA*Aa*il<j|jMjR> 

m mn&> m-©©iR f;u? i&tg&ffi < «<j>«ir f;v 

*«*M0O«*.«fc*lC, *-R«E©EA*^SX 
*Lft£i*, JJfWH*fcE©3>Fn-9*6«JfcE 
MMHIHttBEJ: D JSS^«r8BeERfe[H»Sia* 
1 5 ± 5 tC«A b ft. ©&mW«^HScttffiE 
#>^©«Stfflffi#>y©ttfflEt©«t*t-g7.*5 

[0 0 14] ttCit^BRhJUjrff^«M»tT«U[S 
JRFJ^^tfflBS^Sfc*©^^ C© 
«mX'f &©»»<i^S:WE3 > F n-ytf\ti 
l/T^«P0. ^©n^Fn-^^&ilEKCF^SlW 

[0 0 15] ItlEtttilEfeWStr.fcO^fflSnsiftE* 
>7©ttffiElC*fLT. jftE#>y©ttfflii6S*t-«M 
Cft*SS*S8*tmH^H»tft«±5^ *ft» 
WEaE#>y©KJRFJUf fWSl#©7 W< HtC«l& 
r5Bf^©»iRh;l'J'{g^C*^Ttt. «3E*E#>^ 
©ttfflElC»UT. litffi«lfi*»-eWCftSSm-©ll 

mm 0 « a* e t ic± 0 »e# >y©i^-ettUE»cw 
UTitrES-osAiascfettsqtffliefij: 0 sfjgfi/h 

[0 0 16] 
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[«US] t.\Z®Wm$.om\ZOKTWffltZ>. fP8S«P &-Kj£E*>£*-ft«i:0ii5E©S:rKJ6E£TU 

<£E«9©?l-fB:j£ETi)'J-7Lm m^Hfttr: o»iRK;i'^tt®«to±t^-©EiRh;i/i'tetit:* 

ws-s«E«fc o »h»=h£et! ij ij m& ttsjg-K£Eic#j&f s&ft-c. ss-a*£E*> 

Ea*HR£U©£* tZ\tmmi£m<om&&-?*) U-7 «k 0SSE©fS=8}£E3;T0 'J-7R5gE£±#3li-.£ 

t, u 'j-7^©tr-^Es^g{c^$-a-5ii:^T ^tizun. ^WL^mm-sss&tzw&iiMtt 

*>6&-a^i#£AaUT>&>5B«0$H&t;:> ;r© |B&miB«^reStt. HRCIiii&E#>7*©$S£ttai 
S-K^ffiJ;DBH«-aeffi®^*ffi®EE«SiglCtil iff Ei©8tt<-£. fcSUtt-enfcifi&LfcP&lc&fc;* 

*LT, rg£±#©iS:£E£#E-rs.fc5l;:Ufc© ns. 

T?. f£*«H:;7? ?3.X-*fc:jBAffj»««U8Ufc«-& [0 0 2 0] £fc> l9Siit^K«th;i/^©#$«i?tT 

7l/ru«lHfc. }ft£E#>^©$fittitUJ£Etc#LT# c©«»x< y5 1 d>e©#K?m^SWE3>hn- 

Bli&l>H»i:&S«k5l::, £WEiB©7nE£i*El,T!8f 7*<X*UTV>5lffl, C©3>hD-7^Si(EK)Rh 

St;:£ttSfl-K5telcttJ6rr*$S£-C«#-f*. {£ ^*C®^K:J:0t9Em=©R)Rh;i/^ft«Ll:©^ 

■3t, fo&*>>7tZ&mi3:m&ffiififtR?ZZ\ttz£. XRj£ET?'JU-7l,TV>3£3ri;:> fc54>lafc!-F 
0. iftE#>7W£*©*2V>£ft©i:i;TWK»lC 20 £±tfTfPf*Lfc<r>igfctt#P*X-f y^CiO®-© 

m-SSE*T?±#UTU y-7£MteLTt>S&-K£ K"R KJH'*«±©m-S«JBE-Tfff>S|-r5 ^ 

El**#-#84>UO>S&». fcf-*E£*S<«l [0 0 2 1] Uffi?tmjEttffiglC«fcO«iffl3n-5jftEJJt 

ifc, &-ajaEE*T_h#LTU'J ^T^ttfflEfcMl-T. ffcE#>7\Bttffl«Efitft-gW 

J: 0®E©Sxa^E*TU U-78£E£±#2-rc *llM§tfmiBSil>glS£fc3,k5 KHS&Ttttf. KrEJft 

%>, ift£E#>^©$fi*tM^LT^Sfc»UU-7-rs ffi#>^©KiRh;^i:^C}ftffi#>7©MS*S: 

mmx*)i>*-im4>LT»zt#\z. #e©i$ih«& B%et«jfflrr-5ct*^s. 

Vifcftv rft^#At&-8bSBE!C#E3 [00 22] 
tlfctt©i;-i'BES«*a-B-5Ci:*t7?#«. 50 [*»0!l] BIT. *«9?©*SSWS«#HffitC < fcDP^ 

[0 0 17] i&SUtt. n>hD-7*tffiE#;'7*©i!t r<5. H 1 ~H 4 tt*3?W©*jSCT**-rH-C. WEft 

fflfftttas^e«-i«eEKT©E*^sx*Lfct *©is«<L#a©«£i8Sic«E-?^£#u -e©« 

t> »E#>7^DtttbE-S£gg±TJi<S£-©EiK &*J<fctfftUl©gii3itt*B&1-S. B ltt*S89i©fSigfll 

H^^ftfiiO^Snm-CRiRh^aMUC^DftA fctett£»)E^a^©fHfl®||£jR-rB. B2ttBl 

5^«iRhJl'*^£3>hn-7fc&RJKK;^ffl ©«(WIiIK{C*»tS3>hD-7©Bifflifc^1-H. B3 

W#<r>VVJ-i Y\Vd\-h-$%t#XZ. 3>KD-7*tBt ttHl©S!lSl@Klt*^jaE#>7 , ©id:ttEPt3p> 

mEttfflg^6S-i»ac##SX*bfctS. BtJ£B$ 7*&ftV£©g§#£jR-fB» B4teB3©3gJMffatftyB 

K»ICCffl3>hn-7^e®«E««|g{CS-a^E bfcS^lC*tt4jftE#>7"©B:iaEP©Ji«f^ft:S^ 

£#Ef S. 47 [0 0 2 3] 0 1 C&ttSMEfSHIlElBICO^T 

[0018] a^t, ^"piry^^ix-^iciaft^ mwtz. b 1 «a 5 i^-r«£3t5©s^ic»L. *?h 

iWffll/fcSSC. S&-KJ&E£rF©E*)4>S»iR^ *7#9MI6©gJk 8"Ufr5'>l 1. £J:tf=i>M: 

t>tmmz&1). »E#>y©ttfflE-$*ft8±©K -5 1 6£#«U YtVW&T.'iv?! 7. tttil 

iRKSS-OKKh^^ftSiO/J^V^OKiRh Ettfflgl 8. ^-^-1 9. 3>hn-72 OSiiJo 

©£-8£ET»!r£l$ray'J-7L-0>5ffllC. i*E# 52 Oft. tttBE&ffllgl 8*6©ttttJEm^Pi t, 

>7*tttJESlx©8JR hJV^ft»±tC*tj-5»-KSE t-^- 2 0» &2ffll?iJfBk fflHMP!!S©«gg*- H 

»c»{5T4$fitT«^-r*. <t^t. * v ytvim™ 1 7^e.©* v v*? 

[0019] C©i5JC. jftE#>-/*^X©R)RK^ «?B?fi^IC &\1jLTVSWvl$mi 0©Vpy-f H 

^ffisiz^^sm-asEic^is-rssft^TS^ufc 50 1 0 a ici&j> hA^«# 1 0 . *it\mfe hwfsn 1 
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1 y uy-f FitKH#i 3©yu/'f fic#£E<i^ 

[0 0 2 4] 02ttn>ha-72 OfflPIH£jK-rH 
2 1«it«g-C. ttfflEttffiSl 8A^©ttffiEEM 
^Pi Zm*-ffiB&&.P2 =3 5 0 kg/cm' £ifc« 
LTPi SP2 i&StYES^t TYj £ffi*L. 
•5T!iV»tSeNOm# TNj £HJAf5. 2 2tt*^ 
V-TJ. tt«382 1A^©YES#^ TYj 
*e.«^A«Tt =0. 5»^ICYES^ TYJ fcffl* 
L. Jfc«g2 l*^©NOm^ TNJ tfAAStlSfJ iff 
•fcyhSn*. 2 3»X-f v9"C. 941-2 2*>£© 
YES<t# TYJ £A#fS£. S®2 4^6-8^± 
#5 SP2 =3 5 0 kg/cm* ICRjrr*fc«>©#£E 
M^IR tVVM Y-*m&\ 3fcffl*rU *"fY- 

2 2*>&©YESjf# TYJ *»X*lx&V»t#(Ctt#E 
m^IR ft*srKT*. 2 5tttt«S-C. ttfflfftftUS 
1 8A^©ttmE^Pi fcWLBPo =3 1 5 k g/ 
cm 1 titeU Pi £Po ©ttYES®^ TYJ & 

[0 0 2 5] 2 ettX-fy^T. tfc«S2 5©YESg a? 
^ TYJ fcAALfctt, «4>WI^ffi*f?8482 7*> 

sifei>k>w£-itio &KiRh;^«i»#i o©yu/ 

■f H 1 0 atm*U JtRS2 l*6©N0gf 
TNJ , *&tt*s»h*7»|»X'f y^l l*&©*y 

h^7*»ff^ic *txA-rstt. ffllYM&mi 
±828* S££ F;v*g*t 1 1 fcftlR 1 

0 ©y v/4 f l o a cHJA-ra. fnaafeJ" 

»£S 2 7 *tffl^-rs«^ h »7g^ 1 0 ttttitiJBEg 
Pi SX*UT. ttfflEP£*>^*SV£©a*tH3 

D. ««H^e^K*S2 8*»ffi*-r5««h^M 
*I1 ttttttiBEg^Pi SA*tT, ttffiEPfctfX/ 
«Vi©ttW3fcjRt1!ttM'*a»Ti -- ftfc 

[0 0 2 6] Hl*<t^B2©fffflC^^TH3 
iftfcKWrS. ttfflJEEtttUSl 8C.tD}ftE#>y2 
©StttlEEP £«ttiU ttHJEMPi S3>ha-72 
0CflJ*"r-6t. M3RS2 1TJP2 =3 50kg/cm 

1 ttfcttSn, qtfflEEP**3 5 0 kg/cm 1 iDfiBE 
T*5t, rNj ®n&9'C?-2 2tX'fy? L 26iC 47 
iiJAl/t. ^-fT-2 2SU-fey K-r-StJtlC. X-fy 
^2 6*&*£hJI*ft9ft£82 7©&£h;U7{I*t 

II £m*T5<fc3fc:«)D&*.S. fct, ffllEE#>7* 

2 «B 3 IcfctfSSfc YMf mn ±TfHW*. 

[0 0 2 7] fl*tf. «!E*>y2*tH3©fl6E**<A 
jaaT©g*#>^SfflTffl»I^UTV>5t#i'. A 

©Ttt&<. W^ttCttF^^SSLTB^lC^TP 
1 =3 2 5 kg/cm' TU 'J-7^S&TS. 50 
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10 

F^TttOtfflJEEPAtPO =3 1 5kg/cm' tfcSfc 
«&. H©fttfc82 5©ffl;*rr3®*l TYJ lc±0^h 

;^K£S2 7*^x-r-y?2 6£g&i/r«4>h>i'? 

m^IO #MI>£>^£#1 OWyW'fFl OafcHJA 
SftS. SoT. U!ERf!8ttlCB&lwiiLfctttHmPtt 
Wtfe&Pl =3 2 5 kg/cm 2 T'J 'J-7L&j&t5fcf 

[0 0 2 8] USBjSA^J^ilCM^BHO. 5g>«k 
9*>&<t»££ftT^5;fca«>. tttHEPtfas&EPl = 
3 2 5kg/ cm* \zmLTftt>0. 5®mz?H- 
22frt>7>-1 y?2 3& TYJ M^tfArtLT, 3>h 
n-^2 0^e.~g;^t#5£P2 =350kg/cm 

1 Kistitrzitiboamm i r #y w-f f£nh* 

13tZt}tf32nzt* MWEEMOteEPC kg/cm 1 
5 ©E*8£ffl •> »J >^ 5 a KftftS 
ra$4#.5tl3 5 0kg/cm' fcWfc3*l 
•S. H3fc*V»T. J&*>5KJ£BEP2 =3 5 

Okg/ cm' ©KjStT'J'J-^tftdtetf-^EPK 

*», C©«KTtt#>^©ttffifi*mTT5Ctfc±0 
»BEX*;i/*-*t«>J>l,TV>«&», 081^-rtf-i? 
EP3 KifctSrrtHiB»Tfi^e-^Et&*. 
[0 0 2 9] t©J:5C. KjST'J «J-7ttffi©t#C 
*yh^7»SS?X-fy^l7&ffT£. COA?ht7 

H*7«»ft#ic jw^refcft. itth^flmsi 

£S2 8*»6X'f -y^2 SCill/'CtthJ^lf I 

i a*&iKh;^fflffl#io©yW'fFiOai;:ffi*3 

tl5. ffi^T, B 3 Ci3tr>T\ KSEP2 = 3 5 0 k g 
/cm 1 TU'J-7lxS*t&K^*^E^iC»l!i-r5fc 

P2 = 3 5 0 k g/cm' T'J »J-7U&*t6EjS*6 
fe, B13iCfc^Ttt}ftBE#>/©PhmEPi:#>y$S 

vt©a*t-sta*BMRic«wisn-5!i«. ci©p • v 

=-5£©5Rftl8K:SR©iiai7?i5ffi($n5#iB^^II& 
TSotWK 04tt03IC*^SbT-i'BEP < t. 
Pi ©g!l$£fc©iB^§SfBT«5. 
[0 0 3 0] B 1 -H4 CjRT«IMrett. B 3 
fcfcViTP = PO £ft-5FjaA^#>y©KKhj^& 

ft$(ffllSfT^tfA^e.GjfiiTPl =3 2 5 kg/cm 
i TUU-7Uft*t6b!-^EP5 tft5H^&SftL 
TD AC-VWIU #E<Hf PC iC«tr)P2 =3 5 0 k 
g/cm' taSEAMWWStll-i'EPB 
■T5. £©t;-*EEPE ttU>J-7-r*ttEX»JMF- 
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fc*. £fc. ffi£E3|?>:/fflqtaiffP£&tijLT. p-v 



[B2] Hl©iIW®K»c*ltSn>hn-7©»aiS 



[HI] *%W©*SgWc*»tSf4E->3'<;K5^ffllI5i 



[03] 01 ©MffllsI&fc:fctt3ME#>:/©ti:ti]JEEP 



^Tsctcio. m&nmj&KteaG tm torn t^>-^&t<D?m^-rwi-v$>^ 

&tmmz. •$>-7<ry&m$1]HP=-feMWZtzz. [»4] B3fc;mtSitliE#>:/©ttffljEP©gBS£fc 



(1) f^SlflCTi'^rLX-^lcii^^fflLfci: £g.h©W«£*'re!T<feS. 

sicjt^xu 'j-^^rotr-^EE^etcs^a^ c ih 8] a 5 ©KwieiKicfe(ts&A^ffl^©ttffi# 

ttfTt, »ffitBg©»^tt&|^±S*5i:fttC, 8W >^©Rtffl£Et«:UliiSa©lifilS^t-H-rJ65. 

SfiKl/Tl^iaift^l^i^-a-SCtdtTtS. [09] 0 8 Cfctt*8lJ8E#>7©imEE©eilf&fc£ 

(2) »fc„ <e£+[C7^aX-*fc®A#MftBL TKfHT**. 

-a*^#©m-sjaEE'C'j'j-7*iBi&u [^#©awi 

T^6, Bf^raSfcjffiE*>^©$ft*t«^i / fcg a) 1 • • «X>$?> 2 1, 2 5 

7-r-5faEX*;^-*tjg/j>L/T^Sfc»v »JU-7«f 2 • • ■ «IS$SatftE#>7 22 • • • 

©K-*E*a^3ttT»flE«ll©W*fc£|6j±S-frS 

Be*fi«L,TfP36j|«*|^±$-a-5S4«*t5 3 ♦ • ■ 7*-.£>->y >*f 2 3, 2 6 

U>. • • • X'f 

(3) ffS'PlCT^^a.X-^lCiiAW^ffltfce 4««-8ffcfr 24- 
x8££#©8-K£JE«T©tttiffij&>£«lJE# 

^©KiRMl^. *fctt»iRJ5*&3rSa«^Sl!-n 5 • • -X&££# 27 • • • 

«. xgt££#©S-K£l£TNJU-7&iBi&LTj&> 

6. Br£P3lffl&aftBE#>7©Sg!&tSK«^t*fc 30 5a - • • E&Rjgffli/y 28 • • • 

-7^©tf-^E**4>$-e-T}ftE«ffi©i8AttS(6l± 7 ■ ■ • UU-7* 

S^SiSC. » ; t£te«UTft3gg«£ft±3l*.524 8 • • • «g*!ffl)im 

SaOEICgM*. 8a • • .... ... 

(4) mwzytriLjL-* \zmmifim 8 t> • • • >^ 
c ^-©RiKh^ftii, *fc«KiRjg*ft8J:o* i o • • 'm.hiwmn 

#^x©KJRh;^ft®, £fctt«iRJSaii8±©Sg 1 0 a • • • y W-f H 

xK£ffiT?U'J-7lxT^Sfc£fc:» feS^Lxtr-K 12 • • -«K 
fe±tfTffl!llxfcV^lcBS-©KiRK;^ft8. £ 40 13- • • VW/-f FsttBH* 

&tt»JRH*ffi«n?©f^|g£«|»-r5S:«)©«PliX-f v 1 5 • • • 9>9 

^SSfrrtlS. ^©SfcfM'ttSxwg&iKHl^iBiil. 1 7 • • •*yh^7»»X'f-y9 i 

afctt®iRfi*fijs±©B-K)aETff3rr5^t*tT 1 8 • • -mm&m 

[BiB©ffiliifcIK!B] 2 0 • • • ir^- 



[003 1] 

[«99©a*] *52WB^©aD«J«Lfc©T£©J: 10 



[H5] «*fflft» (1$K¥4-4 0 5 1 9) tCiiftS 
[H6] H5©SHfiPiIK^tt-5?ftff#>^©»ttBEEt 
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ttflsaa Otf/min) 
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(51) Int. CI. 6 irrtSS#^ FI 

F15B 11/00 



